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Section 7 - Detection
Overview

Th is section is structured to show detection equipment and recommended technologies based on
both the type of expected hazard (Chemical, Biological, Radiological, Explosive) and the anticipated 
mode of use (Portable, Transportable Lab Equipment, Fixed Site, and Standoff ). Th e description of 
each item of detection equipment also includes an annotation on capability. It is shown as the “DIQ-
Code”, and contains one or more of three codes: D for Detect, I for Identify, and Q for Quantify. 

Th e maturity and types of detection technology vary greatly depending on the level and type of hazard 
the user is detecting, and therefore the number and sophistication of the detection devices also varies 
greatly. Radiological detection devices have been commercially available and widely used for decades. 
Th ough the military has been using them since World War I, chemical detection devices (especially for 
traditional chemical warfare agents) have only recently been available to the civilian community. Th ere 
are numerous types of chemical detection technologies, each of which has diff erent characteristics and 
operating parameters. Biological warfare agent detection devices have only recently become commer-
cially available, and new technologies continue to emerge.

Th e Detection and Decontamination (D&D) SubGroup is working to incorporate applicable testing 
standards and certifi cations as they become available and approved for all types of detection devices. 
Th e SubGroup is also working with the IAB’s Training SubGroup to align the training ratings used in 
this section with training standards and requirements.

Finally, the SubGroup strongly recommends that a minimum of two diff erent but complementary de-
tection technologies (e.g., infrared, acoustic wave, etc.) be used to validate readings rather than relying 
upon any single instrument. Th is procedure will assist responders in interpreting data to better conduct 
their risk assessment and incident action plan.

Changes for 2007

Overall, the changes in this section for 2007 are minimal. In addition to minor edits, the team sepa-
rated the item for portable Raman infrared chemical detectors into two items: one for Raman, and 
another for Fourier/Raman. Th is was motivated in part by the desire to communicate the price range 
diff erence between the two technologies.

As part of the last phase of alignment between the SEL and the DHS Authorized Equipment List 
(AEL), the D&D SubGroup also agreed to move Portal Monitors from Section 7 into a new Section 
15, Inspection and Screening Systems. Section 15 groups several items that are likely to be used in 
personnel and package screening, as opposed to fi eld operations.

Sub-Section Headings for 2007

Th is section structure is organized around likely modes of use. Th e major groupings are Chemical 
Detection and Support, Biological Detection and Support, Explosive Detection, Radiological Detec-
tion and Support, and Support Equipment. Within these categories, the subcategories used are:
•  Portable, defi ned as being human portable for mobile operations in the fi eld. Th e instrument is 

light enough to be carried or worn by an emergency responder and operated by one individual.

•  Transportable Lab Equipment, defi ned as being human portable for mobile operations in the fi eld 
but generally requires a trained technical operator as well as extensive labor.
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•  Fixed-Site Sampling or Detection Systems, defi ned as stand-alone detection systems specifi cally 
designed to operate inside a building, fi xed-mounted to a vehicle, or set up in a fi xed location to 
monitor an incident perimeter. 

•  Standoff  Detector Systems, defi ned as equipment specifi cally designed to monitor the presence 
of chemical/biological agents that may be present in the atmosphere up to three miles away. Th ese 
systems typically require one or two individuals for monitoring operations. Depending on the tech-
nique employed and the environmental conditions, these detectors can have high or low selectivity. 
Standoff  detectors usually require vehicle transport and special setup.

Th is section of the SEL also has a unique feature within the Operating Considerations fi eld to assist 
users in determining anticipated costs and training time required for each type of equipment. Rating 
scales were adopted by the Detection and Decontamination SubGroup to quantify initial equipment 
costs, recurring operation and maintenance (O&M) costs, and amount of training required to become 
and remain profi cient in the operation of the equipment. Note: rating scales are used to give a general 
indication as to the time and costs associated with each type of equipment, and should not be used as the sole 
determinant in equipment selection.

Th e initial cost was based on the estimated average cost of equipment that fi t the category, including 
all necessary (but not extra) components. Th e O&M costs and training hours were based on estimated 
average annual requirements. Th e following scales were set:

Cost Scale (used for initial cost and yearly maintenance costs)

<$1K  $
$1-10K  $$
$10-50K  $$$
$50-100K  $$$$
>$100K  $$$$$

Training Scale (yearly requirement including initial training)

< 1 day  Minimal
1-2 days  Moderate
> 2 days (or requiring knowledge of chemistry, radiation, explosives or biology, or  Extensive
recurring training more than once a month)  

Online Selection Factors

Like most sections in the 2007 SEL, the online1 version of the Detection Section uses a pair of 
selection factors to assist users in quickly identifying appropriate equipment items. For the Detection 
Section, the SubGroup chose to use Profi ciency Level and Hazard Environment (described below) as 
the two factors. Every online item is “tagged” for each appropriate combination of factors. Th us, users 
on the online version can choose any combination of Profi ciency Level and Hazard Environment, and 
the system will provide a list of all items tagged for that combination.

Profi ciency Level is the fi rst factor. In addition to any specifi c training required to operate an individual 
piece of equipment, the equipment operator must possess the skills necessary to meet the recommend-
ed profi ciency level. Th e considerations in determining this level include the anticipated location of 
operation (i.e. hot zone, warm zone, or cold zone), the complexity of the equipment, and the necessity 
for chemical or biological training or expertise. Profi ciency Levels have been defi ned in accordance 

1 Th e online version of the SEL is available on the Responder Knowledge Base at www.rkb.mipt.org. 
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with NFPA 472, Standard for Professional Competence of Responders to Hazardous Materials Incidents, 
as follows:
•  Awareness Level. First responders at the awareness level are those persons who, in the course of 

their normal duties, can be the fi rst on the scene of an emergency involving hazardous materials. 
First responders at the awareness level are expected to recognize the presence of hazardous materi-
als, protect themselves, call for trained personnel, and secure the area.

•  Operational Level. First responders at the operational level are those persons who respond to 
releases or potential releases of hazardous materials as part of the initial response to the incident 
for the purpose of protecting nearby persons, the environment, or property from the eff ects of the 
release. Th ey should be trained to respond in a defensive fashion to control the release from a safe 
distance and keep it from spreading.

•  Technician Level2. Hazardous materials technicians are those persons who respond to releases 
or potential releases of hazardous materials for the purpose of controlling the release. Hazardous 
materials technicians are expected to use specialized chemical protective clothing and specialized 
control equipment.

•  Command Level. Th e incident commander is that person responsible for all decisions relating 
to the management of the incident. Th e incident commander is in charge of the incident site.

Th e second selection factor is Hazard Environment, which includes the particular CBRNE hazard 
environment(s) for which each item is suitable. As stated earlier, for our purposes it is useful to rep-
resent the Nuclear “N” as part Th ermal, part Explosive, and part Radiological. Th erefore, the Hazard 
Environment values used for online selection are:
• Chemical

• Biological

• Radiological

• Th ermal

• Explosive

2  Th is level was modifi ed slightly by the SubGroup for this publication. Th e Technician Level was changed to Technician/Specialist 
in the online system (the term “specialist” as used here should not be confused with the Private Sector Specialist defi nition in NFPA 
472). A Specialist, for purposes of our matrix, was defi ned as an equipment operator that possessed extensive technical expertise, but 
did not possess emergency response HAZMAT experience or knowledge. Generally, a Specialist would be required for a piece of equip-
ment defi ned as Transportable Lab Equipment.
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